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START 
Z7_0_ 

I 

PROVIDE AT LEAST ONE SERvER OPERABLE TO COMMUNICATE WITH ONE OR 
MORE CLIENT COMPUTING DEVICES OvER A NETWORK, THE SERvER HAVING 

A WAKE SERvICE 

2_T2_ 

I 

PROVIDE AT LEAST ONE APPLICATION WITH AN ABILITY TO COMMUNICATE 
WITH THE WAKE SERVICE OVER THE NETWORK, THE APPLICATION BEING 
OPERABLE TO SEND A WAKE REQUEST TO THE WAKE SERVICE WHEN THE 
APPLICATION DESIRES TO COMMUNICATE WITH A PARTICULAR ONE OF THE 

COMPUTING DEVICES 
27_4 
I 

PROVIDE THE WAKE SERVICE WITH THE OPERABILITY TO COMMUNICATE 
WITHI A CLIENT-SIDE COMMUNICATION SERVICE ON THE PARTICULAR 
COMPUTING DEVICE TO OBTAIN STATE INFORMATION, SUCH AS TO 

DETERMINE IF FORWARDING IS APPROPRIATE 
276 

II 

PROVIDE THE WAKE SERVICE WITH THE OPERABILITY TO FORWARD THE 
WAKE REQUEST TO THE PARTICULAR COMPUTING DEVICE IF THE WAKE 

. SERVICE DETERMINES FORWARDING IS APPROPRIATE BASED ON A SET OF 
POLICIES (E.G. IF APPROPRIATE TO WAKE UP FROM A REDUCED POWER 

MODE, ETC.) 
m 

I 

END 

FIG. 5 E 
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START 
2% 

I 

FROM A COMPUTING DEVICE, PROVIDE DETAILS TO A WAKE SERVICE ON HOW 
TO WAKE THE COMPUTING DEVICE WHEN IT IS IN A REDUCED POWER MODE 

(SUCH AS ANY TIME NETWORK CONNECTIONS CHANGE) 
E 

7 

AS THE COMPUTING DEVICE ENTERS A REDUCED POWER MODE, NOTIFY THE 
WAKE SERVICE TO INDICATE CURRENT CONNECTION DETAILS, SO THE WAKE 
SERVICE CAN MAINTAIN A CACHE ON THE LAST KNOWN LOCATION FOR THE 

COMPUTING DEVICE 
& 

AT A LATER POINT IN TIME, RECEIVE A WAKE REQUEST FROM THE WAKE 
- SERVICE 

E 

II 

WAKE THE COMPUTING DEVICE FROM THE REDUCED POWER MODE AND 
OPTIONALLY COMMUNICATE WITH A PARTICULAR APPLICATION THAT 

REQUESTED THE WAKE THROUGH THE WAKE SERVICE 
2_9_8_ 

FIG. 6 
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START 

QLQ 

RECEIVE A REQUEST FROM A NETWORK SERVICE (SUCH AS VOICE-OVER-IP, 
INSTANT MESSAGING, EMAIL, ETC.) TO SEND A WAKE REQUEST TO A 

PARTICULAR COMPUTING DEVICE (BECAUSE THEY HAVE BEEN UNABLE TO 
COMMUNICATE DIRECTLY AND NEED ASSISTANCE, ETC.) 

m 

I 
USE THE USER PRESENCE INFORMATION, POWER INFORMATION, AND USER 
CONTACT PREFERENCES TO DECIDE WHETHER OR NOT TO SEND A WAKE 
REQUEST TO THE PARTICULAR COMPUTING DEVICE FROM A WAKE SERVICE 

31_4 

I 

IF A WAKE REQUEST IS DETERMINED TO BE APPROPRIATE, THEN SEND THE 
WAKE REQUEST TO THE PARTICULAR COMPUTING DEVICE (E.G. IN A SECURE 

DATA PACKET) 
E 

II 

IF THE WAKE REQUEST IS SUCCESSFUL, THEN THE WAKE SERVICE WILL 
RECEIVE A RESPONSE FROM THE PARTICULAR COMPUTING DEVICE AND WILL 
NOTIFY THE REQUESTING NETWORK SERVICE THAT THE WAKE REQUEST WAS 

SUCCESSFUL SO COMMUNICATIONS CAN PURSUE 
318 

I 

IF THE WAKE REQUEST IS NOT SUCCESSFUL, THE WAKE SERVICE WILL NOTIFY 
THE REQUESTING NETWORK SERVICE THAT THE WAKE REQUEST WAS NOT 

SUCCESSFUL 
@ 

FIG. 7 
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CENTRALIZED SERVICE FOR AWAKENING 
A COMPUTING DEVICE 

BACKGROUND 

[0001] Computing devices of today have various power 
mode settings that control when various subsets of the device 
turn off to conserve power. Laptops typically ?nd these power 
mode settings to be most helpful, so battery life can be pre 
served when the computing device is not in use. 
[0002] More and more services are being designed to fol 
low the user around and communicate with the user wherever 
they may be. Email, instant messaging, voice-over-IP and 
other such network services are just a few examples of such 
services. However, today’s world of “always-on” and 
“always-available” comes into direct con?ict with the idea of 
a reduced power mode that is available on most computing 
devices. In other words, once the computer enters the reduced 
power mode, many network services can no longer commu 
nicate with the user to achieve the desired goal. 

SUMMARY 

[0003] Various technologies and techniques are disclosed 
for providing and interacting with a centraliZed wake service. 
A server-side wake service is provided that is operable to 
allow applications to subscribe to the wake service. The wake 
service receives a wake request directed to a particular com 
puting device from a particular one of the applications. The 
wake request is forwarded from the wake service to a client 
side communication service on the particular computing 
device if forwarding is determined to be appropriate. In one 
implementation, various settings, such as power information, 
user contact preferences, and user presence information that 
were provided by the client-side communication service are 
used to determine whether forwarding is appropriate. 
[0004] When the client-side communication service on the 
particular computing device receives the wake request while 
in a reduced power mode, the computing device wakes up and 
an appropriate response is determined. In one implementa 
tion, an appropriate response includes responding to the wake 
service to acknowledge the request, and then pursuit of com 
munications with the particular application that requested the 
wake. 
[0005] This Summary was provided to introduce a selec 
tion of concepts in a simpli?ed form that are further described 
below in the Detailed Description. This Summary is not 
intended to identify key features or essential features of the 
claimed subject matter, nor is it intended to be used as an aid 
in determining the scope of the claimed subject matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 is a diagrammatic view of a computer system 
using a centraliZed wake service of one implementation. 
[0007] FIG. 2 is a diagram of one implementation that 
illustrates how some of the physical components of the com 
puter system of FIG. 1 correlate to particular logical compo 
nents. 

[0008] FIG. 3 is a diagrammatic view of client-side com 
munication application of one implementation operating on 
the computer system of FIG. 1. 
[0009] FIG. 4 is a diagrammatic view of server-side wake 
application of one implementation operating on the computer 
system of FIG. 1. 

Aug. 28, 2008 

[0010] FIG. 5 is a high-level process ?ow diagram for one 
implementation of the system of FIG. 1. 
[0011] FIG. 6 is a process ?ow diagram for one implemen 
tation of the system of FIG. 1 illustrating the stages involved 
in providing a client-side communication service. 
[0012] FIG. 7 is a process ?ow diagram for one implemen 
tation of the system of FIG. 1 illustrating the stages involved 
in providing a server-side wake service. 
[0013] FIG. 8 is a diagrammatic view of a computer system 
of one implementation. 

DETAILED DESCRIPTION 

[0014] For the purposes of promoting an understanding of 
the principles of the invention, reference will now be made to 
the embodiments illustrated in the drawings and speci?c lan 
guage will be used to describe the same. It will nevertheless 
be understood that no limitation of the scope is thereby 
intended. Any alterations and further modi?cations in the 
described embodiments, and any further applications of the 
principles as described herein are contemplated as would 
normally occur to one skilled in the art. 
[0015] The system may be described in the general context 
as an application that wakes computing devices from reduced 
power modes, but the system also serves other purposes in 
addition to these. In one implementation, one or more of the 
techniques described herein can be implemented as features 
within a server-side wake service, a client-side communica 
tion service, and/or from any other type of program or service 
that manages communications between applications over a 
network. 
[0016] In one implementation, a centraliZed wake service is 
provided that allows computing devices to be awakened when 
they are in a reduced power mode by network applications. 
For example, a voice-over-IP communication application 
may contact the wake service when it wishes to communicate 
with a particular computing device. The wake service uses 
information about the particular computing device to com 
municate with that computing device and to wake it from the 
reduced power mode if the particular computing device is in 
the reduced power mode so the communications can con 
tinue. In one implementation, various settings, such as one or 
more policies, allow the particular device to indicate when it 
should be awakened and when it should not be awakened. 
[0017] FIG. 1 is a diagrammatic view of a computer system 
10 using such a centraliZed wake service 14 of one imple 
mentation. One or more wake servers 12 host the centraliZed 
wake service 14. The term “server” as used herein is meant to 
broadly include computer servers, routers, and/ or other com 
ponents present in a network infrastructure that could provide 
a service to other computers and/ or components on a network. 
Various network applications 16, such as email, voice-over 
IP, instant messaging, and so on are able to communicate with 
the wake service 14 over a network 18, such as the Internet. 
One or more computing devices 20 are able to communicate 
with the wake service 14 over the network 18. When one of 
the network services 16 wishes to communicate with com 
puting device 20 even when it is in a reduced power mode, the 
particular network service 16 can contact the wake service 14 
for assistance. 
[0018] Turning now to FIG. 2, a diagram of one implemen 
tation illustrates how some of the physical components of the 
computer system of FIG. 1 correlate to particular logical 
components. For example, the network applications 16 com 
municate with application programming interfaces for inter 
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net services 50 in order to utilize the wake service 14 of wake 
server 12. The particular computing device 20 communicates 
with application programming interfaces for and/ or to com 
puting devices, such as the client-side communication appli 
cation 200 as described in FIG. 3. In one implementation, the 
core logic 52 and wake-up packet mechanism 56 are con 
tained in the server-side wake service 14, such as the server 
side wake application 230 described in FIG. 4. The wake-up 
packet mechanism 56 communicates with the particular com 
puting device 20 to wake it from a reduced power mode when 
desired. 

[0019] Turning now to FIG. 3, client-side communication 
application 200 operating on computing device 600 (of FIG. 
8) is illustrated. In one implementation, client-side commu 
nication application 200 is one of the application programs 
that reside on computing device 600 (of FIG. 8). However, it 
will be understood that client-side communication applica 
tion 200 can alternatively or additionally be embodied as 
computer-executable instructions on one or more computers 
and/ or in different variations than shown on FIG. 8. Alterna 
tively or additionally, one or more parts of client-side com 
munication application 200 can be part of system memory 
604 (on FIG. 8), on other computers and/ or applications 615 
(on FIG. 8), or other such variations as would occur to one in 
the computer software art. 
[0020] Client-side communication application 200 
includes program logic 204, which is responsible for carrying 
out some or all of the techniques described herein. Program 
logic 204 includes logic for providing a client-side commu 
nication service that is operable to run on a computing device 
on a software or hardware component and to communicate 
with a wake service on a server, the wake service being 
responsible for managing connectivity requests from a plu 
rality of applications 206; logic for receiving a wake request 
from the wake service, even while the computing device is in 
a reduced power mode (which may be located in hardware, 
?rmware, and/or software, etc.) 208; logic for waking up the 
computing device from the reduced power mode upon receiv 
ing the wake request, if applicable 210; logic for determining 
an appropriate response to the wake server (such as by ana 
lyZing one or more policies) 212; logic for sending commu 
nication details to the wake service, such as user contact 
preferences, availability, security settings, policy settings, 
and current state 214; and other logic for operating the appli 
cation 220. In one implementation, program logic 204 is 
operable to be called programmatically from another pro 
gram, such as using a single call to a procedure in program 
logic 204. 
[0021] Turning now to FIG. 4, server-side wake application 
230 operating on computing device 600 (of FIG. 8) is illus 
trated. In one implementation, client-side communication 
application 200 is one of the application programs that reside 
on computing device 600 (of FIG. 8). However, it will be 
understood that server-side wake application 230 can alter 
natively or additionally be embodied as computer-executable 
instructions on one or more computers and/or in different 
variations than shown on FIG. 8. Alternatively or addition 
ally, one or more parts of server-side wake application 230 
can be part of system memory 604 (on FIG. 8), on other 
computers and/ or applications 615 (on FIG. 8), or other such 
variations as would occur to one in the computer software art. 

[0022] Server-side wake application 230 includes program 
logic 234, which is responsible for carrying out some or all of 
the techniques described herein. Program logic 234 includes 
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logic for providing a server-side wake service that is operable 
to allow a plurality of applications to subscribe to the wake 
service over a network 236; logic for receiving a wake request 
directed to a particular computing device from a particular 
one of the applications (eg because the particular application 
wishes to communicate with the particular computing device) 
238; logic for forwarding the wake request to a client-side 
communication service on the particular computing device if 
forwarding is determined to be appropriate 240; logic for 
communicating with the client-side communication service 
on the particular computing device to obtain state information 
about the particular computing device, such as power infor 
mation, system connectivity information, and administrative 
con?guration information 242; logic for communicating with 
the client-side communication service prior to forwarding the 
wake request to determine if forwarding is appropriate 244; 
and other logic for operating the application 250. In one 
implementation, program logic 234 is operable to be called 
programmatically from another program, such as using a 
single call to a procedure in program logic 234. 
[0023] Turning now to FIGS. 5-7 with continued reference 
to FIGS. 1-2, the stages for implementing one or more imple 
mentations of client-side communication application 200 
and/or server-side wake application 230 are described in fur 
ther detail. FIG. 5 is a high level process ?ow diagram for 
system 10. In one form, the process of FIG. 5 is at least 
partially implemented in the operating logic of computing 
device 600 (of FIG. 8). The process begins at start point 270 
with providing at least one server operable to communicate 
with one or more client computing devices over a network, 
the server having a wake service (stage 272). At least one 
application is provided with an ability to communicate with 
the wake service over the network, the application being 
operable to send a wake request to the wake service when the 
application desires to communicate with a particular one of 
the computing devices (stage 274). 
[0024] The wake service is provided with the operability to 
communicate with a client-side communication service on 
the particular computing device to obtain state information, 
such as to determine if forwarding of the wake request is 
appropriate (stage 276). The wake service is provided with 
the operability to forward the wake request to the particular 
computing device if the wake service determines forwarding 
is appropriate based on a set of policies (stage 278). As a few 
non-limiting examples, the set of policies may help the wake 
service determine if it is appropriate to wake up the comput 
ing device from a reduced power mode, if the computing 
device is not in reduced power mode and is ready for com 
munications, etc.) (stage 278). The process ends at end point 
280. 

[0025] FIG. 6 illustrates one implementation of the stages 
involved in providing a client-side communication service. In 
one form, the process of FIG. 6 is at least partially imple 
mented in the operating logic of computing device 600 (of 
FIG. 8). The process begins at start point 290 with providing 
details from a computing device to a wake service on how to 
wake the computing device when it is in a reduced power 
mode (such as any time network connections change) (stage 
292). As the computing device enters a reduced power mode, 
the client-side communication application on the computing 
device noti?es the wake service to indicate current connec 
tion details (stage 294). The wake service can maintain a 
cache on the last known location for the computing device 
using these connection details (stage 294). At a later point in 
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time, a Wake request is received by the client-side communi 
cation application from the Wake service (stage 296). The 
computing device is awakened from the reduced poWer mode 
and optionally communicates With a particular application 
that requested the Wake through the Wake service (stage 298). 
The process ends at end point 300. 
[0026] FIG. 7 illustrates one implementation of the stages 
involved in providing a server-side Wake service. In one form, 
the process of FIG. 7 is at least partially implemented in the 
operating logic of computing device 600 (of FIG. 8). The 
process begins at start point 310 With receiving a request from 
a netWork service (such as voice-over-IP, instant messaging, 
email, etc.) to send a Wake request to a particular computing 
device (because they have been unable to communicate 
directly and need assistance, etc.) (stage 312). The user pres 
ence information, poWer information, and user contact pref 
erences are used to decide Whether or not to send a Wake 

request to the particular computing device from a Wake ser 
vice (stage 314). If a Wake request is determined to be appro 
priate, then the server-side Wake service sends the Wake 
request to the particular computing device (eg in a secure 
data packet) (stage 316). If the Wake request is successful, 
then the Wake service Will receive a response from the par 
ticular computing device and Will notify the requesting net 
Work service that the Wake request Was successful so com 
munications can pursue (stage 318). If the Wake request is not 
successful, the Wake service Will notify the requesting net 
Work service that the Wake request Was not successful (stage 
320). The process ends at end point 322. 
[0027] As shoWn in FIG. 8, an exemplary computer system 
to use for implementing one or more parts of the system 
includes a computing device, such as computing device 600. 
In its most basic con?guration, computing device 600 typi 
cally includes at least one processing unit 602 and memory 
604. Depending on the exact con?guration and type of com 
puting device, memory 604 may be volatile (such as RAM), 
non-volatile (such as ROM, ?ash memory, etc.) or some com 
bination of the tWo. This most basic con?guration is illus 
trated in FIG. 8 by dashed line 606. 
[0028] Additionally, device 600 may also have additional 
features/functionality. For example, device 600 may also 
include additional storage (removable and/ or non-removable) 
including, but not limited to, magnetic or optical disks or tape. 
Such additional storage is illustrated in FIG. 8 by removable 
storage 608 and non-removable storage 610. Computer stor 
age media includes volatile and nonvolatile, removable and 
non-removable media implemented in any method or tech 
nology for storage of information such as computer readable 
instructions, data structures, program modules or other data. 
Memory 604, removable storage 608 and non-removable 
storage 610 are all examples of computer storage media. 
Computer storage media includes, but is not limited to, RAM, 
ROM, EEPROM, ?ash memory or other memory technology, 
CD-ROM, digital versatile disks (DVD) or other optical stor 
age, magnetic cassettes, magnetic tape, magnetic disk storage 
or other magnetic storage devices, or any other medium 
Which can be used to store the desired information and Which 
can accessed by device 600. Any such computer storage 
media may be part of device 600. 
[0029] Computing device 600 includes one or more com 
munication connections 614 that alloW computing device 600 
to communicate With other computers/applications 615. 
Device 600 may also have input device(s) 612 such as key 
board, mouse, pen, voice input device, touch input device, etc. 
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Output device(s) 611 such as a display, speakers, printer, etc. 
may also be included. These devices are Well knoWn in the art 
and need not be discussed at length here. In one implemen 
tation, computing device 600 includes client-side communi 
cation application 200 (of FIG. 3). In another implementa 
tion, computing device includes server-side Wake application 
230 (of FIG. 4). 
[0030] Although the subject matter has been described in 
language speci?c to structural features and/or methodologi 
cal acts, it is to be understood that the subject matter de?ned 
in the appended claims is not necessarily limited to the spe 
ci?c features or acts described above. Rather, the speci?c 
features and acts described above are disclosed as example 
forms of implementing the claims. All equivalents, changes, 
and modi?cations that come Within the spirit of the imple 
mentations as described herein and/or by the folloWing claims 
are desired to be protected. 
[0031] For example, a person of ordinary skill in the com 
puter softWare art Will recogniZe that the client and/or server 
arrangements, user interface screen content, and/or data lay 
outs as described in the examples discussed herein could be 
organiZed differently on one or more computers to include 
feWer or additional options or features than as portrayed in the 
examples. 

What is claimed is: 
1. A computer-readable medium having computer-execut 

able instructions for causing a computer to perform steps 
comprising: 

provide a client-side communication service that is oper 
able to run on a computing device and to communicate 
With a Wake service on a server, the Wake service being 
responsible for managing connectivity requests from a 
plurality of applications; 

receive a Wake request from the Wake service even if the 
computing device is in a reduced poWer mode; and 

upon receiving the Wake request from the Wake service, 
determine an appropriate response. 

2. The computer-readable medium of claim 1, Wherein the 
computer-executable instructions are instructions located at 
least in part on a hardWare component. 

3. The computer-readable medium of claim 1, Wherein the 
computer-executable instructions are instructions located at 
least in part on a softWare component. 

4. The computer-readable medium of claim 1, Wherein the 
client-side communication service is operable to send com 
munication details to the Wake service. 

5. The computer-readable medium of claim 4, Wherein the 
communication details are selected from the group consisting 
of user contact preferences, availability, security settings, 
policy settings, and current state. 

6. The computer-readable medium of claim 1, Wherein the 
client-side communication service is operable to Wake up the 
computing device from the reduced poWer mode upon receiv 
ing the Wake request from the Wake service. 

7. The computer-readable medium of claim 1, Wherein the 
client-side communication service is operable to analyZe one 
or more policies before determining an appropriate response. 

8. A computer-readable medium having computer-execut 
able instructions for causing a computer to perform steps 
comprising: 

provide a server-side Wake service that is operable to alloW 
a plurality of applications to subscribe to the Wake ser 
vice over a netWork; 
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from the server-side wake service, receive a wake request 
directed to a particular computing device from a particu 
lar one of the plurality of applications; and 

from the server-side wake service, forward the wake 
request to a client-side communication service on the 
particular computing device if forwarding is determined 
to be appropriate according to a set of policies. 

9. The computer-readable medium of claim 8, wherein the 
wake service is further operable to communicate with the 
client-side communication service prior to forwarding the 
wake request to determine if forwarding is appropriate. 

10. The computer-readable medium of claim 8, wherein the 
wake service is further operable to communicate with the 
client-side communication service on the particular comput 
ing device to obtain state information about the particular 
computing device. 

11. The computer-readable medium of claim 10, wherein 
the state information includes power information. 

12. The computer-readable medium of claim 10, wherein 
the state information includes system connectivity informa 
tion. 

13. The computer-readable medium of claim 10, wherein 
the state information includes user administrative con?gura 
tion information. 

14. The computer-readable medium of claim 8, wherein the 
wake request is received from the particular application 
because the particular application desires to communicate 
with the particular computing device. 

Aug. 28, 2008 

15. A system for communicating with computing devices 
in a reduced power mode comprising: 

at least one server operable to communicate with one or 
more client computing devices over a network, the 
server having a wake service; 

at least one application with an ability to communicate 
with the wake service over the network, the application 
being operable to send a wake request to the wake ser 
vice when the application desires to communicate with a 
particular one of the computing devices; and 

wherein the wake service is operable to forward the wake 
request to the particular computing device if the wake 
service determines forwarding is appropriate based on a 
set of policies. 

16. The system of claim 15, wherein the wake service is 
further operable to communicate with a client-side commu 
nication service on the particular computing device to obtain 
state information about the particular computing device. 

17. The system of claim 15, wherein the wake service is 
further operable to communicate with the client- side commu 
nication service prior to forwarding the wake request to deter 
mine if the forwarding is appropriate. 

18. The system of claim 15, wherein the application is an 
instant messaging application. 

19. The system of claim 15, wherein the application is an 
email application. 

20. The system of claim 15, wherein the application is a 
voice-over-IP application. 

* * * * * 


